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Physics 2AB

Electrical Physics
Unit Test
2016

Mark: / 61

Name:

Time Allowed: 50 minutes

Notes to Students:

* You must include all working to be awarded full marks for
a question.

e Marks will be deducted for incorrect or absent units and
answers stated to an incorrect number of significant figures.

* No graphics calculators are permitted
— scientific calculators only.
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Question 1 (10 marks)
A calculator has a rated operating current of 5.00 mA and a voltage of 1.50 V

(@) Calculate the number of electrons that flow through a point in the calculator
every minute.

(4 marks)

(b)  The battery in the calculator can supply a constant charge of 4.86 x 10° C at
the rated current. Calculate the operating time, in hours, the calculator can be
used for.

(3 marks)

(c) Calculate the amount of energy each electron transfers as it passes through
the calculator.

(3 marks)
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Question 2 (9 marks)

An air-conditioning unit of a house has a power rating of 2.50 kW at 240 V. It is
turned on in the middle of summer at 3:00 pm and runs continuously until 10:00 pm.
The cost of electricity at this time is 28.0 cents per kWh.

(@) Calculate the amount of energy, in MJ, the air-conditioner uses in this time

period.
(3 marks)

(b)  Calculate the cost of running the air-conditioner for this time period.
(3 marks)

(c) The air-conditioner has a ‘power saving mode’ which reduces the power rating
to 1.60 kW at 240 V. Calculate how much money would be saved in this time

period if the power saving mode was used.
(3 marks)
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Question 3 (8 marks)

Consider the following circuit:

1009%& R,gzsogl
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(@)  Calculate the total resistance of the circuit.
[3 marks]

(b)  Calculate the current that flows through R4
[3 marks]
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(c) Calculate the voltage across R4
[2 marks]

Question 4 (6 marks)

There are many safety features incorporated into household electrical circuits to
protect the occupants of the house. Explain how the following safety features operate.

a)  Feature 1: Earth Wire i‘x\

Live Wire ' ‘ . Neutral Wire

4_ Earth Wire
(3 marks)

b) Feature 2: Fuse
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(3 marks)

Question 5 (5 marks)
A student wishes to determine the electrical resistivity of a steel rod. The length is
measured as 43.5 cm and the diameter is measured as 1.80 cm. The student places
the rod in a circuit and measures the voltage across the rod as 4.50 V and the current
passing through the rod as 2.20 Amps

Calculate the resistivity of the steel used to manufacture the rod.

Question 6 (7 marks)
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A student varies the potential difference across a lamp bulb and records the current
running through it. On the side of the lamp bulb is stamped the intended operating
values of “12.0 V, 3.00 A’. The student produces the following graph below:

Current vs Voltage for a 12V light bulb
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(@)  Calculate the resistance of the light bulb at the intended operating voltage of
12.0 V.

(2 marks)

(b)  State if the light bulb ohmic or non-ohmic. Provide an explanation for your
answer.

(2 marks)

(c) A student then obtains a 6.00 Q resistor and varies the voltage from 0.00 to
12.0 V. Sketch the |-V Characteristic curve for the resistor on the graph above
for this voltage range. Include any calculations you require in the space below.

(3 marks)

Question 7 (7 marks)
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A student has a 10.0 Q electrical component that requires a voltage of 12.0 V. He has
two 6.00 V cells and two 12.0 V cells.

(a)  Draw two circuit diagrams showing the different ways the student could
arrange only two cells in a circuit in order for the electrical component to

operate at 12.0 V
(4 marks)

The student places a 6.00 V cell in series with a 12.0 V cell in a circuit as shown in
the diagram below.

10.0 Q

(b) Determine the current that would flow through both of the cells in this

arrangement.
(3 marks)

Question 8 (9 marks)
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Consider the complex circuit below.

24.0V

o
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25.0Q

20.0 Q
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15.0 Q

(v.)
Y

30.0 Q

(@)  Calculate the total resistance of the circuit.

5.00 Q

(b)  Calculate the total current the flows in the circuit.

(c) Determine the current that flows through A,

End of Test

(4 marks)

(2 marks)

(3 marks)



